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ABSTRACT
Predicting Emergency Dental Care over a Decade:
Investigating Dental Care-Related Fears in Symptomatic Treatment-Seeking Behavior
Cameron L. Randall

Avoidance of dental care, resulting from fear and anxiety, has major implications for oral and
overall health. For instance, untreated oral disease may exacerbate cardiovascular disease and
diabetes, among other systemic health concerns (Williams et al., 2008). In the USA, 5-10% of
adults avoid necessary dental treatment because of dental care-related fear (Milgrom et al.,
2009). The long-term goal of this project was to improve our understanding of psychosocial
barriers to oral health care. Specifically, the study aimed to examine the relation between dental
care-related fears, fear of pain, and dental beliefs in a rural, Appalachian population and to
determine the impact and mechanism of the role of dental care-related fear and anxiety in the
long-term utilization of an emergency dental clinic. For this retrospective cohort study,
participants were 80 (40 female) adults visiting the West Virginia University School of Dentistry
emergency clinic. A decade ago, these patients completed the Dental Fear Survey, the Fear of
Pain Questionnaire, and the Dental Beliefs Scale in addition to a demographic questionnaire.
Ten-year follow-up of these patients was completed by way of dental chart review. Abstracted
information about the frequency and nature of emergency clinic visits was compared to the
previously completed measures of dental care-related fear and anxiety using multiple linear
regression analysis; neither dental care-related fear, fear of pain, nor negative beliefs about
dentistry predicted total number of clinic visits or extractions for this sample of symptomatic
treatment seekers. Interestingly, patients who received restorative dental treatment versus
extractions had completed a significantly greater number of years of education than those who
did not receive restorative treatment. Future work should continue to address symptomatic
treatment-seeking patients, as they are a unique population whose dental attendance patterns may
benefit from psychosocial intervention.
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Predicting Emergency Dental Care over a Decade:
Investigating Dental Care-Related Fears in Symptomatic Treatment-Seeking Behavior
Dental care-related fear and anxiety are common and important barriers to dental
treatment. In the USA, 45% of the population report at least moderate levels of dental carerelated fear (Dionne, Gordon, McCullagh, & Phero, 1998). Not surprisingly, between 5 and 10
percent of adults avoid necessary treatment because of this fear (Milgrom, Weinstein, & Heaton,
2009). Though dental care-related fear and anxiety, and their associated outcomes, are relatively
well-studied, there certainly are gains to be made in our conceptualization of the construct. If
these psychosocial barriers to oral health are to be reduced, there must be a better understanding
of the constructs, their role(s) in treatment-seeking behaviors, and the most effective approaches
to intervention.
Symptomatic and Asymptomatic Treatment-Seeking Behavior in Dental Patients
Utilizing dental care is highly individual, based on a variety of environmental (e.g.,
access/availability of care) and psychosocial (e.g., socioeconomic status, dental fear and anxiety)
factors. Patients may follow a dentist’s recommendation to visit the clinic at least twice each
year for oral prophylaxes (dental cleanings) or other preventative treatment. This regular dental
hygiene treatment has been cited as a critical factor in the reduction of oral disease (Nathe,
2005). Still, some patients may visit the dentist only when they perceive a dental emergency,
such as when a dental problem becomes incredibly uncomfortable, painful, or visible. This
“emergency,” or symptomatic, treatment-seeking pattern is quite common. For instance, in the
USA, only 64% of adults aged 18-64 visited the dentist within the last year (Fehrenbach &
Weiner, 2009). In a study by Davis, Deinard, & Maiga (2010), emergency rooms in the
Minneapolis-St. Paul metropolitan area saw over 10,000 visits for dental-related problems over a
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one-year period, with charges reaching almost $5 million. The patients who accessed emergency
treatment on this symptomatic basis reported that, even with treatment, the underlying dental
problem usually was not resolved (Davis et al., 2010).
Individuals who seek dental care only in cases of a perceived or actual emergency may be
at a greater risk for having poor oral health. Though the group certainly is highly diverse,
symptomatic attenders generally are at higher risk for developing oral disease as a function of
limited delivery of regular preventative treatment (Nathe, 2005). These patients have been
shown to have a greater number of extracted teeth and fewer sealed teeth than those who attend
dental visits asymptomatically (Hawley, Holloway, & Davies, 1997). Clearly, then, pattern of
dental attendance behavior is a critical component of oral health.
A host of determinants have been hypothesized for the observed differences in dental
visit attendance patterns. To begin, the ability to access care impacts treatment-seeking
behavior. Geographical location and socioeconomic status are factors that may affect an
individual’s ability to access dental care and, as might be expected, access to dental care has
been shown to vary across gender, race, income, and education level (Mason, 2005).
Additionally, research has demonstrated that general health status and acquisition of dental
insurance impact dental treatment-seeking behavior (Fehrenbach & Weiner, 2009). These
access-to-care factors are important, as access is a prerequisite for utilization. Also implicated as
determinants for dental visit patterns are psychosocial factors, such as knowledge, family
modeling, health values/beliefs/attitudes, helplessness, isolation or vulnerability, and fear/anxiety
(Mason, 2005). These factors are important in considering the utilization of dental services.
In the context of the proposed study, dental care-related fear and anxiety are psychosocial
predictors of treatment-seeking patterns that are worth some additional attention. Armfield,
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Stewart, and Spencer (2007) determined that high dental fear was positively related to
symptomatic dental clinic visiting behavior, most often driven by a need for the relief of pain.
Further, urgency of emergency care-seeking behavior has been found to be significantly
positively associated with being dentally anxious (Luzzi, Jones, Spencer, & Roberts-Thomson,
2009). That is, individuals with high levels of dental care-related fear and anxiety are more
likely to be symptomatic clinic visitors. When successfully treated for their anxiety, people with
dental care-related anxiety show an increase in asymptomatic dental visit attendance (Dailey,
Crawford, Humphris, & Lennon, 2001). It appears that dental care-related fear and anxiety
affect not only how a patient views the dental treatment experience, but also when and how he or
she accesses necessary treatment (Boyle, Newton, Heaton, Afzali, & Milgrom, 2010).
Defining Dental Care-Related Fear and Anxiety
Dental patients may be fearful or anxious about any number of aspects of dental
treatment including sounds, smells, dental instruments, injections, perceived lack of control, and
associated pain or discomfort (de Jongh, Muris, ter Horst, van Zuuren, & de Wit, 1994; Johnsen
et al., 2003; McNeil & Berryman, 1989). Broadly defined, dental care-related fear is a
distressing, negative emotional response to these treatment-related stimuli, characterized by
physiological responsivity, feelings of apprehension and/or dismay, and avoidance. Fear
generally, including dental care-related fear, is robust, typically defined by immediate onset, and
often involves a salient physiological component (Craske, 2003).
A related, though distinct, construct is dental care-related anxiety: a cognitive and
emotional response to stimuli associated with oral health care. Anxiety typically involves
thoughts and worries and, in regard to exposure to evocative stimuli, often occurs distally in time
(Craske, 2003). Experiences of both fear and anxiety generally, including those which are dental
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in nature, lie on a continuum (McNeil, Vargovich, Turk, & Ries, in press). At the extreme, the
fear or anxiety response to dental treatment-related stimuli may be profound enough to meet
Diagnostic and Statistical Manual of Mental Disorders-IV-TR criteria for Specific Phobia. A
dental care phobia may very well, though not necessarily, be a component of the complete
avoidance of any situation in which the stimuli might be encountered.
Though fear and anxiety are separate constructs, they will be treated as one for the
purposes of this project. This is due, in part, to the fact that this longitudinal study utilizes data
collected over 10 years ago, data which do not allow for a clean distinction between dental carerelated fear and dental care-related anxiety. This treatment of the constructs also makes
conceptualization and discussion more parsimonious. Additionally, and as discussed later, it
makes for the more valid and appropriate use of available dental fear assessment instruments.
Etiology of Dental Care-Related Fear and Anxiety
A number of hypotheses have been suggested to describe the etiology of dental carerelated fear and anxiety (e.g., Locker, Liddell, Dempster, & Shapiro, 1999; Milgrom et al., 2009;
Vassend, Roysamb, & Nielsen, 2011). First, dental care-related fear and anxiety may be
conditioned through previous painful or traumatic dental experiences (Weiner & Sheehan, 1990).
Kent (1997) suggests that classical conditioning may operate to form and strengthen a fear or
anxiety response if an association is made between dental treatment-related stimuli and an
aversive experience (i.e., one in which there is discomfort, pain, or feelings of lack of control).
For example, a patient’s uncomfortable encounter with dental treatment, in which there is a high
level of pain experienced as a result of the restoration of a tooth, may produce a future anxiety
about or fear response to the sound of a dental drill or the smell of a dental clinic. Locker et al.
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(1999a) found that individuals with childhood-onset dental care-related fear and anxiety were
more likely to show an etiology based on this conditioning.
The two-factor theory of learning extends this conditioning-based hypothesis of dental
care-related fear etiology to explain the avoidance response associated with fear of dental
treatment. Under this model, a patient’s conditioned fear of dental treatment-related stimuli is
maintained as a result of their avoidance, since the avoidance response is reinforced by a
decrease in fear/distress (as the patient no longer has to encounter what they fear; Bouton, 2007).
Conditioning, then, may be responsible for a fear response that is maintained by avoidance.
While certainly a strong hypothesis with theoretical and empirical support, classical and operant
conditioning are not the only mechanisms by which dental-care related fear and anxiety can
develop and be maintained.
A second hypothesis is that cognition is a key component in the development and
maintenance of dental-care related fear and anxiety. Misperceptions, negative thoughts, and
schemata related to danger or lack of control are common in individuals with anxiety disorders,
particularly Specific Phobia. It follows, then, that patients with dental-care related fear and
anxiety may harbor thoughts and attitudes that result in an overestimation of the likelihood of
negative outcomes related to dental treatment, producing a fear or anxiety response to the dental
situation. De Jongh and colleagues (1994) found that catastrophizing and lack of cognitive
control are important moderators of dental care-related anxiety. Moreover, research suggests
that patient perceptions of uncontrollability, unpredictability, dangerousness, and disgustingness
predict dental care-related fear and anxiety better than previous negative dental experiences
(Armfield, 2010). Still, there are additional theories postulated for the development of dental
care-related fear and anxiety.
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There may be temperamental or personality characteristics that predispose an individual
to elevated dental care-related fear and anxiety. Perhaps there are relatively stable personality
traits that affect the likelihood of an individual developing anxiety related to dental treatment.
For instance, trait anxiety has been shown to be associated with adolescent-onset dental carerelated anxiety (Locker et al., 1999a). Also, in a longitudinal study aimed to examine dental
care-related anxiety trajectories, Thomson, Broadbent, Locker, and Poulton (2009) found that
some trajectories were highly associated with personality traits such as emotionality, self-control,
and social closeness. Recent research also suggests that the personality trait of neuroticism is
strongly correlated with dental care-related anxiety; however, this conclusion is qualified by the
finding that the two attributes do not share identical etiologies (Vassend et al., 2011). Though
personality characteristics may be important moderators of dental care-related anxiety, they
clearly are not a complete explanation for the etiology of the phenomenon.
A fourth hypothesis presented to explain the etiology of dental care-related anxiety is that
the phenomenon is, at least in part, a result of fear of pain or heightened pain sensitivity. McNeil
and Berryman (1989) suggested that the fear of pain associated with dental treatment is an
important component of dental care-related anxiety. For example, fear of possible pain may be
enough to produce an anxious response to the dental treatment situation or treatment avoidance,
even if extreme dental treatment-related pain never has been experienced. There is ample
literature suggesting that pain is more likely to be reported by individuals who are anxious about
dental treatment, and that dentally anxious patients recall more pain than is actually experienced
during treatment (Kent, 1985; Maggirias & Locker, 2002; McNeil et al., 2011). The interplay of
fear of pain, pain sensitivity, and anxiety is important in understanding the complex etiology of
dental care-related fear and anxiety.
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A final hypothesis related to the etiology of dental care-related fear and anxiety involves
social learning. This hypothesis explains why many people are fearful of the dental situation
without ever having encountered a particularly painful or negative experience (Milgrom et al.,
2009). Dental fear may be communicated via observational learning, whereby a patient develops
a fear of the dental situation from witnessing emotional arousal in or hearing stories from
parents, friends, others, or the mass media (Milgrom et al., 2009). Children seem to be
particularly vulnerable to the development of vicarious dental care-related fear, likely learning to
be fearful from parents or siblings (Melamed & Williamson, 1991).
Patient Beliefs about Dentists and Dental Treatment
The beliefs one has about dental treatment, in general, and their provider, in particular,
are worth considering when discussing dental care-related fear and anxiety. These beliefs often
involve attitudes of trust/distrust, judgments about dentist-patient communication, and desire for
control (Abrahamsson, Ohrn, & Hakeberg, 2009). An individual’s dental treatment-related
beliefs have been suggested to be important for understanding the specific etiology of one’s
dental care-related fear or anxiety (Milgrom et al., 2009). They may impact how a patient
perceives interactions with their dentist, or, more broadly, dental care. Not surprisingly, Doerr,
Lang, Nyquist, and Ronis (1998) have found that negative beliefs about dental treatment and
unfavorable attitudes toward dentists are positively associated with dental care-related anxiety.
These cognitions, then, are important to assess when working to understand dental care-related
fear and anxiety.
Classification of Dentally Fearful/Anxious Patients
Clearly, there are numerous mechanisms by which dental care-related fear and anxiety
may develop. As described, there also are a number of means by which that fear or anxiety may
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be maintained or perpetuated. Dental care-related fear and anxiety, then, is a highly
individualized experience, unique for each patient. Just as the etiology of that fear or anxiety is
idiographic, the manifestation or expression of the fear or anxiety is specific to the individual.
Weiner and Sheehan (1990) attempted to classify dentally anxious individuals as having
one of two types of dental care-related anxiety: exogenous or endogenous. Exogenous dental
care-related anxiety is the result of conditioned fear or learning history, while endogenous dental
care-related anxiety is a product of some other mood or anxiety disorder. Still, this bipolar
classification may be too simple of a conceptualization of the different types of dental fear that
exist in the population.
Milgrom, Weinstein, Kleinknecht, and Getz (1985) devised a more sophisticated
classification system, the Seattle System, to distinguish between sub-types of dental care-related
anxiety. This system places anxious patients into one of four types based on a description of
their fear: (a) conditioned fear of dental treatment; (b) fear of physiological arousal during dental
treatment (e.g., fainting, racing heart, panic); (c) generalized anxiety and/or multiple phobias; or
(d) distrust of dentists. Studies on anxious and fearful dental patients have been generally
supportive of this diagnostic system; most individuals with dental care-related fear or anxiety can
be categorized as one of the four types under the Seattle system (Locker, Liddell, & Shapiro,
1999; Moore, Brodsgaard, & Birn, 1991; Roy-Byrne, Milgrom, Khoon-Mei, Weinstein, &
Katon, 1994). The ability to classify dentally anxious individuals into one of four distinct groups
suggests that dental care-related fear and anxiety is a complex phenomenon that presents itself
with a fair amount of heterogeneity.
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Prevalence of Dental Care-Related Fear and Anxiety and Impact on Treatment Seeking
Though the causes and development of fear and anxiety related to dental treatment are
not completely understood for all individuals, it is clear that it is a rather prevalent phenomenon.
A meta-analysis by Smith and Heaton (2003) found that between 10 and 20 percent of
Americans report a high level of dental care-related anxiety. The same researchers concluded
that the prevalence of dental care-related anxiety has remained relatively stable over the last five
decades (Smith & Heaton, 2003). Considering the fact that there have been marked
improvements in the quality and comfort associated with dental treatment delivery, the stability
in prevalence of dental care-related anxiety is interesting. In a Dutch sample, dental care-related
fear was the fourth most commonly reported fear, after snakes, heights, and physical injuries
(Oosterink, de Jongh, & Hoogstraten, 2009). In that same sample, dental phobia was the third
most prevalent specific phobia, with acrophobia and arachnophobia ranking first and second,
respectively (Oosterink et al., 2009).
The prevalence of dental care-related fear and anxiety makes it an important topic to be
explored by researchers in dentistry, psychology, and public health since the phenomenon
impacts treatment-seeking behavior. In a sample of university dental clinic patients, Moore and
colleagues (1996) found that those with high levels of dental care-related anxiety were more
likely to avoid dental treatment than were those with lower levels of dental care-related anxiety.
In an urban sample of 787 participants, Doerr and colleagues (1998) found that individuals who
do not receive a dental check-up at least once per year were more likely to be highly anxious
about dental care than individuals who visit the dentist more frequently. Even after controlling
for sociodemographic factors, treatment-seeking behavior is impacted by dental care-related
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anxiety; fear of dental pain has been positively associated with both avoiding the scheduling of a
dental appointment and with utilizing dental care services (Meng, Heft, Bradley, & Lang, 2007).
Implications for Psychological and Physical Health
The avoidance of treatment resulting from dental care-related fear and anxiety has welldocumented and far-reaching implications for psychosocial health. For instance, there are a
number of negative psychosocial outcomes associated with dental care-related fear and anxiety.
Doerr and colleagues (1998) determined that fear and anxiety related to dental care were
positively correlated with dissatisfaction with one’s mouth. This dissatisfaction may lead to a
person avoiding smiling or talking in social situations for fear of embarrassment, thus negatively
impacting quality of life. Further research by Crofts-Barnes, Brough, Beddis, and Girdler (2010)
supported this finding – high dental anxiety scores were associated with lower scores on
measures of quality of life. Lastly, it has been shown that patients reporting high levels of dental
care-related fear are significantly more likely to report lower self-esteem and morale than
patients who are less dentally anxious (Locker, 2003). Thus, fear and anxiety related to dental
treatment are important correlates of psychological well-being.
Also important are the implications of avoidance of dental treatment on oral health. Low
levels of dental care-related fear and anxiety have been associated with positive attitudes toward
the dentist and better preventive behaviors such as regular brushing and flossing (Riley, Gilbert,
& Heft, 2006). Moreover, these positive attitudes have been shown to be correlated with reduced
incidence of dental disease and increased compliance with dental treatment regimens (Levin &
Shenkman, 2004; Ojima et al., 2005). Schuller, Willumsen, and Holst (2003) found that patients
with high levels of dental fear had a greater number of decayed and missing teeth, and a lower
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number of filled and functional teeth, than patients with less dental fear. Research suggests,
then, that fear of dental care is strongly related to avoidance of treatment for oral disease.
Oral health problems that persist due to the avoidance of dental treatment have
implications for overall health. Untreated oral disease may exacerbate cardiovascular disease
and diabetes, among other systemic health concerns (Williams et al., 2008). A bidirectional
association between periodontal disease and systemic disease has been suggested, with oral
inflammation as the visible link between the two (Haumschild & Haumschild, 2009). Systemic
health problems may manifest in oral disease, just as oral disease may aggravate or intensify
systemic health problems. Further, untreated oral disease may negatively impact the health of an
unborn child, as it has been linked to preterm delivery and low birth weight (Gaffield, ColleyGilbert, Malvitz, & Romaguera, 2001; Offenbacher et al., 1996). Good oral health has widereaching repercussions, as it is an important component of general health. Clearly, barriers to
achieving and/or maintaining good oral health, and thus overall health, are worth considering.
Research addressing the complex phenomenon of dental care-related fear and anxiety and
its implications for treatment-seeking behavior is important and has the potential to be quite
impactful. The long-term goal of the proposed project was to improve our understanding of the
psychosocial barriers to oral health care. Understanding the interplay of dental beliefs, dentalrelated fears, and fear of pain, as well as the effects of dental-related fear and anxiety on dental
treatment-seeking behavior is critical for clinicians and researchers addressing the oral health
care crisis. The project intended to yield a more thorough conceptualization of dental fear and
anxiety, and an understanding of how dental-related fear and anxiety influence treatment-seeking
behavior in dental patients over the long term.
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Statement of the Problem
Previous research has demonstrated that dental care-related fear and anxiety is a
constellation of physiological, cognitive, and emotional experiences (e.g., de Jongh et al., 1994;
Johnsen et al., 2003). Moreover, it is a complex phenomenon that may result from any of a
number of mechanisms (Locker et al., 1999a; Milgrom et al., 2009; Vassend et al., 2011). At a
practical level, research suggests that dental care-related fear and anxiety has implications for
symptomatic treatment-seeking behavior (Armfield et al., 2007). There is a limited literature,
however, addressing how specific, known correlates of dental care-related fear and anxiety are
related, and how they implicate frequency and type of dental clinic visits, in particular.
Fear of pain and beliefs about dentists and dental treatment independently have been
shown to be correlates of dental care-related fear and anxiety (McNeil & Berryman, 1989; Riley
et al., 2006). A review of the literature, however, suggests that the association between these
constructs, fear of pain and dental beliefs, has not been well-defined in relation to their
association with dental-related fears. Establishing these associations is a critical step in
understanding the complex etiology of dental care-related fear and anxiety and will afford a more
thorough understanding of the prevalent and important problem.
In considering the implication of dental care-related fear and anxiety on the treatmentseeking behaviors of dental patients, one might assume that the former is intricately connected to
the latter. As mentioned earlier, literature suggests that high dental care-related anxiety is
associated with symptomatic treatment-seeking patterns. Research has not yet addressed how
fear of pain and dental beliefs, in relation to dental care-related fear and anxiety, may impact this
type of treatment-seeking behavior. Understanding how the components of dental care-related
fear and anxiety affect symptomatic treatment seeking is of clinical significance and utility. This
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understanding could provide researchers, clinicians, and public health officials with information
that, in the long-term and with additional work, may have the ability to improve utilization of
care. Thus, addressing the aims of better conceptualizing the etiology of dental care-related fear
and anxiety and establishing how associated variables influence patient’s care-seeking behaviors
is important.
Hypotheses
Dental care-related fear and anxiety is complex and impacts emergency dental treatmentseeking behavior. Drawing on previous research (Levin & Shenkman, 2004; McNeil &
Berryman, 1989; Meng et al., 2007; Riley et al., 2006), it was hypothesized that fear of pain and
dental beliefs would be positively correlated with dental care-related fears in an Appalachian
population. It also was expected that higher dental care-related fear and anxiety, and associated
fear of pain and dental beliefs, would be predictive of number of visits to an emergency dental
clinic (i.e., symptomatic visits) over a 10-year period. Additionally, it was anticipated that those
participants who were highly fearful of the dentist would have, on average, a greater number of
invasive emergency dental procedures (e.g., extractions) over the 10-year period than their less
fearful counterparts. Likewise, it was anticipated that those who were highly fearful of the
dentist would have, on average, a lower number of preventative or minor (i.e., restorative), dental
procedures completed over the 10-year period than those who were less fearful.
Method
Design
Between April, 2001 and July, 2001, patients presenting to the Emergency Clinic (now
the Urgent Dental Care Clinic) at the West Virginia University School of Dentistry were asked to
complete a number of self-report measures (described below) to assess dental care-related fear
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and anxiety. This study, utilizing a retrospective cohort design, followed up on the emergency
dental treatment-seeking behavior of these patients by way of comprehensive chart review.
Frequency of clinic visits, types of dental procedures performed, and resulting complications
over the past decade were abstracted from patient charts for each participant. Treatment-seeking
behaviors were compared across patients of varying levels of dental care-related fear and anxiety
previously assessed at the clinic visit in 2001.
Participants
Participants were adult (age ≥ 18 years at the time of study visit in 2001) patients who
reported to the West Virginia University School of Dentistry’s clinic for emergency dental
treatment. At the time of their visit, they completed a number of self-report instruments related
to dental care-related fear and anxiety, in addition to a short demographic questionnaire. They
also agreed to future review of their dental charts for the purposes of research. All participants
provided informed consent according to the West Virginia University Institutional Review
Board’s standard protocol.
Initially, dental fear and anxiety was assessed for 592 (313 female) patients. For the
current project, chart review was completed for a randomly selected subset of 80 (40 female) of
these individuals for whom dental charts were available, using a random number generator to
determine the subset (Haahr, 2011). GPOWER 3, created by Faul, Erdfelder, Lang, and Buchner
(2007), was utilized to determine the sample size of 80 participants, given moderate effect size
(ω2 = 0.25) and a desired power of φ = .80. A record of the number of selected individuals with
no available dental chart was kept; these cases are reported below, but are not included in the
study sample so as to maintain statistical power.
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Participants were sampled randomly but equally, according to gender and Dental Fear
Survey (DFS; described below) score, as gender differences in level of dental care-related fear
are well-evidenced in the literature (e.g., Craske, 2003). Consistent with previous work in the
area of fear (e.g., McNeil, Vrana, Melamed, Cuthbert, & Lang, 1993), participants with DFS
scores in the top 6th percentile and participants with DFS scores in the bottom 60th percentile
were randomly selected for inclusion in the study sample. This selection strategy was utilized in
order to capture those participants with a significant and potentially impairing problem with
dental care-related fear and anxiety and to compare them to a more “general” group of
individuals for whom dental care-related fear and anxiety is not likely distressing enough to
interrupt dental treatment-seeking but for whom there may be some level of dental care-related
fear. In the end, there were 20 participants each in four “groups” of the study sample: females
reporting high levels of dental care-related fear, males reporting high levels of dental care-related
fear, females reporting low levels of dental care-related fear, and males reporting low levels of
dental care-related fear.
Generally speaking, participants of the project were residents of rural West Virginia and
Pennsylvania and represent the ethnic and racial make-up of the Appalachian area. For this
study, 91.3% of the sample reported their race/ethnicity as “white/Caucasian,” 5% reported
“black / African American,” 2.5% reported “Native American, and 1.3% reported “Asian.” The
average age of participants included in the sample was 35.9 years (SD = 13.8; range 19-86) and
the average years of education completed by participants was 12.4 (SD = 2.5; range 7-17).
Self-Report Measures
Demographic and general dental information questionnaire. The demographic form
used for this project was a 20-item, self-report questionnaire (see Appendix A). It covered
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general demographic information, querying the respondent about physical access to dental care
(i.e., method/reliability of transportation), and asked about dental history and present dental pain.
Additionally, it included items related to gagging; however, these items were not be utilized for
the current study.
Dental Fear Survey. The Dental Fear Survey (DFS) is a 20-item, self-report measure of
anxious reactions to dental situations (Kleinknecht, Klepac, & Alexander, 1973; see Appendix
B). The instrument assesses behavioral and physiological responses to dental situations (i.e., fear
of dental work leading to cancellation of an appointment, perspiration or increased heart rate
during dental treatment) as well severity of anxious response to various specific situations (i.e.,
being seated in the dental chair, seeing the anesthetic needle, hearing the drill). Respondents are
asked to rate, on a 5-point Likert scale, how much each behavioral or physiological response
occurs in the dental setting or how much anxiety they experience as a result of specific instances
in the dental office. The total score ranges from 20-100, with higher scores indicating more
significant anxiety responses and thus greater dental care-related fear. The DFS contains three
factor-analytically derived subscales: one related to patterns of dental avoidance and anticipatory
anxiety, another regarding fear of specific dental stimuli or procedures, and one related to
physiological arousal associated with dental treatment (Kleinknecht et al., 1973).
The DFS is a useful measure because it requires a relatively short amount of time to
administer, has items that allow for a specific understanding of an individual’s fear response, is
widely utilized in behavioral dentistry research, and has well-evidenced reliability and validity.
The authors have found stability in factors and scores across time, in clinical and non-clinical
samples (Kleinknecht et al., 1973). This internal consistency and test-retest reliability has been
observed in subsequent analysis (Kleinknecht, Thorndike, McGlynn, & Harkavy, 1984;
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McGlynn, McNeil, Gallagher, & Vrana, 1987). Studies by Smith and Moore (1994) and Wilson
and Sinisko (1997) utilized the DFS and found predictive, convergent, and discriminant validity.
The DFS, then, is a good measure of anxious and fearful reactions to dental situations.
Items on the DFS likely tap both dental care-related fear and dental care-related anxiety,
constructs earlier described as separate. This measure, and other current self-report methods for
the assessment of dental fear, do not allow for a distinction between fear and anxiety. For this
reason, DFS scores will be used to indicate dental care-related fear and anxiety generally.
Fear of Pain Questionnaire. The Fear of Pain Questionnaire-III (FPQ-III) is a 30-item,
self-report measure of pain-related fear (McNeil & Rainwater, 1998; see Appendix C). The
instrument consists of three subscales: Severe Pain, Minor Pain, and Medical Pain. Respondents
are asked to rate, on a 5-point Likert scale, how fearful they are of experiencing the pain
associated with each of a number of painful experiences (e.g., getting a paper cut, breaking your
leg, having a tooth pulled). Subscale scores range from 10-50 and the total score ranges from
30-150; higher scores indicate greater fear.
The FPQ-III has the following strengths: relatively short administration time, assessment
of fears related to a broad range of painful situations, established norms for clinical (i.e., chronic
pain patients, general medical outpatients) and nonclinical populations, and well-evidenced
reliability and validity. In the standardization samples, internal consistency was good,
Cronbach’s α = .92, as was test-retest reliability, r = .74 (McNeil & Rainwater, 1998). More
recent studies by Osman, Breitenstein, Barrios, Gutierrez, and Kopper (2002) and Roelofs,
Peters, Deutz, Spijker, and Vlaeyen (2005) found additional support for the three-factor solution
of the FPQ-III and further evidence of reliability, as well as predictive, convergent, and
discriminant validity. The FPQ-III, then, is a good measure of pain-related fear. For its strong
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psychometric properties and utility, and the demonstrated association between fear of pain and
dental care-related fear and anxiety (McNeil & Berryman, 1989), this instrument is of value for
the proposed study.
For the purposes of this study, the Short Form of the FPQ-III (SF-FPQ; McNeil &
Rainwater, 1998) was utilized. This was done in order to reduce questionnaire completion time
for participants. The SF-FPQ contains 9 items, 3 from each of the subscales of the original FPQIII. Total SF-FPQ score ranges from 9-45.
Getz Dental Beliefs Scale. The Revised Getz Dental Beliefs Survey (DBS) is a 28-item
self-report measure of feelings and reactions to dental work and dentistry in general in three
areas: Professionalism, Communication, and Lack of Control (see Appendix D). Respondents
rate the frequency of situations or feelings on a five-point Likert-type scale from never to nearly
always. Examples of items include “I believe dentists say things to withhold information from
me” and “I’m concerned that dentists might not be skilled enough to deal with my fears or dental
problems.” Total score ranges from 28-140, with higher scores indicating a more negative
overall view of dentists and dental treatment.
Administration time for the DBS is relatively short, the instrument is widely used, and
there is good evidence of reliability and validity. In a sample of dentally fearful adults, a
Cronbach’s alpha of 0.95 was observed, indicating excellent internal consistency (Kvale,
Milgrom, Getz, Weinstein, & Johnsen, 2004). Test-retest reliability over a two- to three-week
period was found to be good by Coolidge et al. (2005), r = 0.88. Convergent and discriminant
validity was found to be good for all subscales of the measure when compared to other measures
of desired and predicted control (Coolidge, Heima, Coldwell, Weinstein, & Milgrom, 2005).
These findings were confirmed by Abrahamson and colleagues (2009) in a recent study of
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regular dental patients living in Sweden. For its ease of use and well-evidenced reliability and
validity, the DBS is a good measure of feelings and reactions to dentistry for the proposed study.
Chart Review
Dental records were made available through the West Virginia University School of
Dentistry. For each randomly chosen participant for whom a dental chart existed (80 of 89
requested), a standardized dental chart abstraction form was completed in order to organize all
chart entries over the past ten years (see Appendix E). A summary form also was completed in
order to organize information gathered for data entry (see Appendix F). Number of visits over
the 10-year period (May 1, 2001 – May 1, 2011), procedures performed at each visit, and
patient’s self-reported pain ratings at each visit were recorded. This chart review process
provided a comprehensive and standardized measure of dental treatment-seeking behavior.
Access to dental records was provided by School of Dentistry faculty associated with the
project and chart review was conducted by the investigator and an undergraduate research
assistant, under the supervision of collaborators at the School of Dentistry. Chart abstraction
reliability was assessed via periodic abstraction form comparison for select cases across the data
collection window, and data collectors were blind to which cases would be reviewed for
reliability checking. Reliability was excellent across the data collection window; there were no
discrepancies in recorded outcome variables. Prior to data collection all members of the chart
review team were trained on The Health Insurance Portability and Accountability Act of 1996
(HIPAA) Privacy and Security Rules and had current ethics training and Collaborative
Institutional Training Initiative (CITI) program certification for work with human subjects.
An effort was made to record the number of teeth present in each patient’s mouth as of
their initial study visit, and at each subsequent visit to the emergency clinic. Those data were
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made available for some participants, but not others, in the form of panogram radiographs.
Number of extant teeth were recorded, with the associated date, at every point over the 10-year
period for which those data were available. The goal in collecting such data was to allow for
some control of this potential predictor of future number of dental visits; however, there were
only a 23 (of 80) cases for which panogram radiographs were available, and of those cases most
available radiographs were obtained late in the decade for which charts were reviewed.
Therefore, this variable could not be included as a control in data analyses.
Considering extractions, specifically, it is important to note that the West Virginia
University School of Dentistry has in place policies which generally limit the number of teeth
that can be extracted during a single appointment. It is not known whether and how these
policies might have changed during the 10-year period covered by way of chart review. In any
case, time between dental visits was recorded as part of the chart review process in order to
determine whether multiple visits occurring very proximally in time were the result of policies
which might require a patient to, for instance, return the next day to “continue work from the day
before.”
Statistical Analyses
Statistical analyses were performed using PASW Statistics 18.0.3 (IBM SPSS, Chicago,
IL). Effect size calculations (i.e., Cohen’s d) for t-tests were made using Effect Size Calculators
(Becker, 1999). Conventionally, a Cohen’s d value of .2 indicates a small effect, and values of .5
and .8 indicate medium and large effects, respectively (Cohen, 1988).
Results
Univariate outliers were observed in three cases each for two outcome variables: number
of extractions over ten years and total number of visits to the dental clinic over ten years. These
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outliers were detected by considering standardized scores (i.e., z-scores) for the variables in
question. Consistent with what is recommended in the literature (Tabachnick & Fidell, 2007),
cases for which a particular variable’s standardized score was greater than 3.29 (p < .001, twotailed test) were considered to be outliers. In order to reduce their impact on analyses while
maintaining the case in the dataset, these univariate outliers were recoded to a value one unit
larger than the next most extreme score in the distribution, as recommended by Tabachnick and
Fidell (2007, p. 77).
Analyses were completed after the outliers were addressed; for the study sample, there
were no missing data for study variables. Descriptive statistics (e.g., means and standard
deviations) for relevant dependent and independent variables, across the entire study sample, are
reported in Table 1. Percentages of participants receiving the types of dental treatment in
question are reported in Table 2. Considering the study sample, 52 of the 80 participants (65%)
returned to the university dental clinic at least once over the ten-year study period following their
initial emergency visit.
Complete dental charts were not available for nine of the 89 requested charts. These
cases were not included in the study sample and remained part of the overall sample.
Demographically, the study sample and the overall sample were very similar. There was no
significant difference in age between the study sample (M = 35.9 years, SD = 13.8) and the
overall sample (M = 37.2 years, SD = 15.3), t(590) = .70, p = .49, Cohen’s d = .06. There also
was no significant difference in number of years of education completed between the study
sample (M = 12.4 years, SD = 2.5) and the overall sample (M = 12.6 years, SD = 2.5), t(590) =
.82, p = .41, Cohen’s d = .07.
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Bivariate correlational analysis was used to determine the relation between dental carerelated fear, fear of pain, and beliefs about the dentist and dental situation. As expected, dental
care-related fear was positively associated with fear of pain, r(78) = .54, p < .001, and negative
dental beliefs, r(78) = .66, p < .001, in this emergency treatment-seeking, Appalachian sample.
Additionally, fear of pain and negative dental beliefs were positively and significantly correlated,
r(78) = .53, p < .001.
In order to examine the predictive association between these constructs and emergency
dental treatment-seeking behavior, multiple linear regression analysis was utilized. An additive
hierarchical regression was conducted, with DFS total score, SF-FPQ total score, and DBS total
score as the independent variables and number of dental clinic visits as the dependent variable,
controlling for patient gender, age, and years of education. Results of that regression analysis are
presented in Table 3. In this model, age was the only significant predictor of number of visits to
the dental clinic, β = .25, p = .045. Age also was associated with DFS total score, r(78) = -.22, p
= .047, and with DBS total score, r(78) = -.28, p = .01.
A second additive hierarchical regression was conducted, with DFS total score, SF-FPQ
total score, and DBS total score as the independent variables and number of extractions as the
dependent variable, controlling for patient gender, age, and years of education. Since, for this
population, extractions typically represent an emergency visit, this dependent variable was
determined to be the appropriate variable to serve as a proxy for symptomatic treatment-seeking
behavior. Results of this second regression analysis are presented in Table 4. No variables
inserted in this model significantly predicted number of extractions performed over the 10-year
period.
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As discussed earlier, fear of pain is an important component of dental care-related fear,
suggesting, theoretically, that dental care-related fear may mediate an association between fear of
pain and dental treatment-seeking patterns. As such, mediational analysis was conducted on the
relation between SF-FPQ score and number of dental clinic visits, with DFS total score as a
mediator. Using the Baron and Kenny (1986) approach, regressions were conducted to assess
the relations between SF-FPQ score and number of dental clinic visits (β = .08, p = .45, R2 =
.07), SF-FPQ score and DFS score (β = .54, p < .001, R2 = .35), and DFS score and number of
dental clinic visits (β = .07, p = .57, R2 = .07), controlling for gender, age, and number of years
of education. Had all three of these relations been significant, a fourth multiple regression,
divided into two steps, would have been conducted to determine whether DFS score mediated
the relation between SF-FPQ score and number of dental clinic visits, and significance would
have been tested using a Sobel test.
A second mediational analysis was conducted on the relation between SF-FPQ score and
number of extractions performed, with DFS total score as a mediator. Using the Baron and
Kenny (1986) approach, regressions were conducted to assess the relations between SF-FPQ
score and number of extractions (β = -.15, p = .18, R2 = .08), SF-FPQ score and DFS score (β =
.54, p < .001, R2 = .35), and DFS score and number of extractions (β = -.05, p = .69, R2 = .06),
controlling for gender, age, and number of years of education. Similar to the first meditational
analysis, had all three of these relations been significant, a fourth multiple regression, divided
into two steps, would have been conducted to determine whether DFS score mediated the
relation between SF-FPQ score and number of extractions, and significance would have been
tested using a Sobel test.
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Considering two groups of participants, those with high levels of dental care-related fear
and anxiety and those with low levels of dental care-related fear and anxiety, there were no
significant differences in the number of invasive dental procedures, such as extractions. There
also were no significant differences in the number of preventative/minor dental procedures
between the groups, as presented in Table 5.
Exploratory Analyses
Exploratory analyses were conducted in order to determine whether there were
differences between those patients who presented to the clinic for asymptomatic treatment at
least once during the 10-year study window and those who did not. Patients who received at
least one cleaning over the 10-year period reported less negative beliefs about dentists (DBS M =
33.7, SD = 4.0) than did those who received no cleanings (DBS M = 61.1, SD = 28.8), t(78) =
2.32, p = .02, Cohen’s d = 0.53. Table 6 describes those patients who sought dental treatment
asymptomatically over the 10-year study window, compared to those who presented to the clinic
only symptomatically.
To explore potential group differences in demographic and psychosocial variables
between patients receiving different types of dental treatment (e.g., restorative procedures versus
extractions), a series of t-tests were completed. Results from these analyses are presented in
Tables 7 and 8. Notably, those who underwent at least one restorative procedure had completed,
on average, a greater number of years of education (M = 13.4, SD = 1.9) than those who had no
restorative treatment over the 10-year period (M = 12.1, SD = 2.6), t(78) = 2.06, p = .04, Cohen’s
d = 0.47. On the contrary, those who received at least one extraction had completed, on average,
fewer years of education (M = 12.0, SD = 2.5) than those participants who had no teeth extracted
over the 10-year period (M = 13.4, SD = 2.2), t(78) = 2.24, p = .03, Cohen’s d = 0.51.
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Discussion
Few studies have addressed emergency treatment-seeking dental patients, particularly
with regard to important psychosocial barriers to treatment utilization (e.g., fears or anxiety
about the dentist or dental situation). The current study’s finding that dental care-related fear,
fear of pain, and negative beliefs about the dentist and dental treatment are all quite related in a
population of symptomatic treatment-seeking patients is consistent with the same finding as
observed in other populations. These relations are, of course, not surprising. Fear of pain, as a
construct, for example, has been shown to be an important component of dental care-related fear
(McNeil & Berryman, 1989), and negative beliefs about dentists and dental treatment likely
maintain and/or arise from a general fear of dental treatment. Observing these associations in an
Appalachian, symptomatic treatment-seeking population suggests that these patients are similar
to dental patients in other contexts, at least with regard to these variables, and that those who are
fearful may benefit from psychosocial or other interventions aimed at reducing barriers to
treatment utilization.
Quite unexpected is the finding that neither dental care-related fear, fear of pain, nor
negative beliefs about dentistry predicted number of School of Dentistry dental clinic visits,
generally, or number of emergency procedures (i.e., extractions), specifically. Results of
hierarchical regression analyses did not support one of the main hypotheses of this study; for this
particular emergency dental treatment-seeking population, the common psychosocial barriers to
treatment utilization in question were not significant predictors of symptomatic treatmentseeking. This raises the question: What, then, best predicts emergency dental treatment-seeking
behavior? While the current study cannot yield a definitive conclusion, one might hypothesize
that factors such as income and/or availability of dental insurance, oral health values, health
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literacy, geographical limitations, and/or experience of pain would play important roles.
Answering this question certainly is a possible future direction for research in the area of
emergency dental care.
Regression analysis indicates that age is a predictor of number of visits to the dental
clinic over a 10-year period. This finding might be explained quite simply; perhaps there are
age-related declines in oral health status that necessitate more frequent attention from a dental
professional. For example, as one ages, they may be more likely to experience dental caries or
other oral disease and may, therefore, require more frequent symptomatic dental visits. Older
adults also may require certain dental treatments that are associated with a greater number of
required appointments. There also may be cohort differences based on historical differences in
accessibility and type of “standard” dental care. Given the nature of the clinic used for data
collection in this study, another possible explanation for this finding is that older adults in this
Appalachian sample are less likely to have disposable income or adequate dental insurance
coverage to seek treatment from dentists in private practice. If this is the case, these patients
may be more likely visit the West Virginia University School of Dentistry emergency clinic, as
services historically have been provided at little or no cost to patients.
That greater age predicts an increased number of visits to the dental clinic over a 10-year
period might be at least partially explained by the observed negative correlations between age
and dental care-related fear and negative beliefs about dentistry. Since DFS and DBS scores
were not predictive of number of visits to the clinic, however, other phenomena might be
operating. Older adults may generally be more receptive than younger adults to dental treatment,
or they may place a greater priority on oral health care or addressing orofacial pain. Lastly, older
adults may have had, over their longer life, the opportunity to learn and practice coping strategies
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to deal with barriers to utilization such as dental care-related fear and anxiety. If so, these older
adults, even if they experience dental care-related fear or anxiety, would be less likely to avoid
the dental clinic during times of need. Certainly, age-related differences in barriers to dental
treatment access and actual utilization of care would be worth studying in future projects. This
work will become particularly relevant as the average age of the United States of America
increases over the next few decades.
Given that fear of pain is a critical component of dental care-related fear (McNeil &
Berryman, 1989), and that dental care-related fear has been associated with avoidance of dental
treatment in many previous studies (e.g., Doerr et al., 1998; Meng et al., 2007), it was
hypothesized that dental care-related fear might mediate the relation between fear of pain and
number of symptomatic visits to the dental clinic. Surprisingly, this hypothesis was not
supported. In fact, as mentioned earlier, dental care-related fear and fear of pain were not related
to number of School of Dentistry clinic visits or number of emergency extractions, likely
because other factors are predictive of visits to this type of clinic.
It is important to remember that symptomatic treatment-seeking patients were the sole
focus of this study, and that such a population is both diverse and unique. While it certainly is
crucial to improve our understanding of this patient population if dental care utilization and
oral/systemic health outcomes are to be improved, it must be acknowledged that this group is
distinct from other groups of dental patients studied before. Emergency treatment-seeking
patients likely may be a group for whom treatment accessibility factors far outweigh treatment
utilization factors in the decision to seek or avoid dental care. For instance, factors such as
accessibility/reliability of transportation, proximity to a regular provider, ability to take time off
of work, child care responsibilities, and/or socioeconomic status may be much more important in
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the “decision” to receive dental treatment and would, for this population, be more robust
predictors of variables such as number of visits to the dental clinic.
Additionally, symptomatic treatment-seeking patients simply may not have strong
opinions or feelings about dentists and dental treatment. Perhaps the result of oral health values
or a history of minimal and infrequent exposure to dental offices, these patients may prioritize
other behaviors over dental treatment. Symptomatic treatment-seekers, then, may not behave as
do other previously studied patient groups. Future work might address oral health values and
previous dental experiences in symptomatic versus asymptomatic treatment-seeking patients in
order to determine whether the groups are different in such domains.
There is another possible explanation for the finding that dental care-related fear and fear
of pain were not related to number of dental clinic visits or number of emergency extractions
performed for this population. Perhaps, for these patients in particular, the level of pain
experienced at the time they presented to the clinic (i.e., the reason for their visit to the
emergency clinic) interfered with their self-report(s) of dental care-related fear, fear of pain,
and/or negative beliefs about dental treatment. It may be the case that participants of this study,
who completed measures assessing these constructs while waiting for the dentist during a
emergency/symptomatic visit to the clinic, were experiencing enough pain to be essentially
primed to more strongly consider feelings of fear, anxiety, apprehension, mistrust (e.g.,
Kirwilliam & Derbyshire, 2008). That is, the constructs tapped by the instruments used in this
study may have been especially salient for the participants, skewing participant responses and,
thus, the results drawn from those responses. To control for this potential priming effect, a
future study may consider measuring phenomena such as dental care-related fear or fear of pain
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in a neutral environment and at a neutral time prior to tracking dental treatment-seeking behavior
over the long-term.
Some of the most interesting findings of this study were the result of exploratory data
analysis. Not surprisingly, those who reported to the dental clinic for at least one cleaning during
the 10-year period had, in general, less negative beliefs about the dentist. A critical question is
this: How can this information be utilized in order to improve the likelihood and frequency of
asymptomatic dental treatment-seeking behavior? If beliefs about dentistry, and not dental carerelated fear/anxiety or fear of pain, are most associated with future preventative dental care for
the emergency treatment-seeking population, then perhaps consideration should be given to how
to design, evaluate, improve, and deliver interventions that target beliefs about the dentist and
dentistry. Knowledge of the impact of patient beliefs about dentistry on future preventative care
could be of particular importance and utility for improving asymptomatic treatment-seeking
behavior in those patients who currently interact with the dentist only on an emergency-byemergency basis. Providing these same patients with subsequent opportunities for “well visits”
(i.e., preventative care) might aid in the reduction of dental care-related fear through occasion
setting and other mechanisms that play out in exposure therapy (see Bouton, 1988; HazlettStevens & Craske, 2008).
It is interesting that a significant difference in average number of years of education
completed exists between those patients who underwent no restorative procedures and those
patients who had at least one restorative procedure, and that a difference, in the opposite
direction, exists for those patients who had no teeth extracted and those patients who had at least
one tooth extracted over the 10-year period. It could be the case that individuals who have
completed fewer years of education and therefore may have fewer financial resources may, as a
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result of treatment accessibility factors (i.e., money for dental care, dental insurance), put off
dental treatment until it is “too late.” These individuals, then, likely would face extractions, as
restorative procedures would not be possible as a result of extensive infection. It also may be the
case that those with higher levels of education differ from those with lower levels of education in
the value placed on oral health care and/or retaining teeth. People who have completed more
years of schooling may be more interested in saving teeth that are infected with caries, perhaps
as a result of sociocultural influences. These patients also may feel that they have the resources
to take care of restored teeth, which would lead to a preference to retain teeth, when possible,
over allowing them to be extracted.
The current study is not without a number of important limitations. First, because the
study utilized only dental charts from patients of the West Virginia University School of
Dentistry clinics, there is no way to know whether participants received any sort of care,
symptomatic or asymptomatic, from other providers over the 10-year period that was the focus
of the chart review. That is, not all dental treatment-seeking behavior over the 10-year window
for all patients can be accounted for given the available data. For example, a patient who
presented to the emergency clinic in May, 2001 for an extraction, may have a regular provider
who provides twice-yearly cleanings and other care, but who could not schedule time for the
necessary emergency procedure in that particular instance. This patient, then, would appear to
have visited a dental professional only once over the 10-year period, when in actuality likely
visited over one-dozen times. Likewise, review of these charts does not allow us to ascertain
whether the participant moved out of the area and subsequently began receiving treatment,
symptomatic or otherwise, at another clinic. Because of the nature of the data record, these
situations simply cannot be accounted for.

PREDICTING EMERGENCY DENTAL CARE OVER A DECADE

31

A second limitation of the current study is that chart entries were not uniform across all
visits. For example, some entries noting a routine extraction were far more detailed than other
entries outlining the same procedure. While this affected some of the qualitative data collected
for this project, it did not impact the quantitative data that were collected and used for the
analyses presented here. Still, more detailed chart entries may have provided a complete set of
other variables worth considering, such as patient pain/anxiety ratings or provider evaluation of
patient’s demeanor.
Third, number of extant teeth at each clinic visit could not be accounted for, and therefore
could not be controlled for in analysis. While every effort was made to collect this information
in order to provide an additional level of statistical control, it simply was not possible.
A fourth important limitation of this study is that the demographics questionnaire lacked
items related specifically to socioeconomic status. The inclusion of variables such as income,
wealth, and availability of dental insurance may have allowed for better control of models aimed
at predicting treatment-seeking behavior. With this information, perhaps access versus
utilization factors could have been accounted for in an attempt to better address the hypotheses
of the study using the variables of real interest (i.e., dental care-related fear, fear of pain, beliefs
about dentistry). Due to the fact that this study design relied on the use of existing data collected
over 10 years ago, obtaining this information would have been essentially impossible; however,
it is important to consider a key strength of this study that is highlighted by this limitation.
As a result of the availability of 10-year-old demographic and psychosocial data, it was
possible to design a longitudinal study that addressed dental treatment-seeking behaviors in a
poorly studied but incredibly important population: those who present for treatment
symptomatically. This study allowed a decade-long snapshot of this special population to be
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produced. The result was findings that help us to better understand the characteristics of
emergency treatment-seeking dental patients, particularly those who utilize a university clinic.
Symptomatic treatment-seeking patients are an important group to understand, as they may
especially benefit from brief interventions that occur in the emergency dental clinic, in the
context of their visit. Intervention research will be well served by the data that have been
collected about this unique population.
The current project is the first known longitudinal study of symptomatic treatmentseeking dental patients. Future work in the same area likely would improve the clinical practice
of dentistry and the science of behavioral dentistry. One future direction of research might
include designing a prospective longitudinal study that accounts for the limitations discussed
here, one that includes all dental visits over a certain period of time and controls for both access
and utilization factors that may be important for predicting attendance, for instance. That same
study might also include structured assessment of anxiety and mood disorders to understand how
their presence may implicate treatment-seeking behavior over the long-term. Such a study
certainly would be strengthened by a sample size larger than the one used in the current study in
order to bolster statistical power. Small sample size may be of particular issue in this study
because some of the outcome variables (e.g., number of cleanings, number of restorative
procedures) are delivered at low frequencies in the emergency dental clinic. Attention to this
issue would improve one of the current project’s limitations: the relatively small sample size (80
participants) utilized was the minimum necessary based on a priori estimation.
Other future work in this area may draw on a sample that is recruited from the
community, generally (i.e., from shopping centers, festivals, or by way of newspaper or radio
advertisements), and not from the dental clinic per se. Considering that one of the key variables
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addressed in this work is fear of the dentist, and that there is an avoidance of dental clinics
associated with that particular fear, it stands to reason that enrolling participants who may be
fearful enough of dental treatment that they avoid it altogether would provide a better picture of
the population impacted by dental care-related fear. Following these individuals over the longterm may be particularly beneficial to science and clinical practice and may provide insight that
is important for the development of interventions that reduce dental care-related fear to improve
treatment utilization.
With the ultimate goal of understanding factors that would allow for the improvement of
dental treatment utilization, this longitudinal study addressed a group about which there exists
very little knowledge: the symptomatic treatment-seeker. Understanding how the components of
dental care-related fear and anxiety affect this group, in particular, might unlock mechanisms
that should be targeted for behavior change in the realm of dental treatment utilization. Such
interventions have significant clinical implications – if critical barriers to dental treatmentseeking behavior can be reduced, then oral health and, ultimately, systemic health can be
improved.
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Table 1
Participant Characteristics and Outcome Variable Descriptive Statistics for Study Sample
Mean

Standard
Deviation

Minimum

Maximum

Age (years)

35.9

13.8

19

86

Years of Education

12.4

2.5

7

17

Total SF-FPQ Score

24.6

8.0

9

43

Total DFS Score

55.8

26.8

20

100

Total DBS Score

59.0

28.7

27

140

Number of Cleanings

.3

1.7

0

15

Number of Restorative Procedures

.9

2.5

0

14

Number of Extractions

2.8

3.5

0

14

Number of Appliance Visits

.6

2.4

0

13

Number of “Other” Visits

.3

1.0

0

5

Total Number of Visits

4.8

5.5

1

23

Number of Missed Appointments

.4

1.2

0

6
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Table 2
Percentages of Study Sample Receiving Preventative, Restorative, and Emergency Dental
Procedures
Number Receiving No Procedure

Number Receiving At Least
One Procedure

Cleanings

74 (92.5%)

6 (7.5%)

Restorative Procedures

61 (76.3%)

19 (23.8%)

Extractions

21 (26.3%)

59 (73.8%)

Appliance Visits

74 (92.5%)

6 (7.5%)

“Other” Procedures

67 (83.8%)

13 (16.3%)

Missed Appointments

66 (82.5%)

14 (17.5%)
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Table 3
Regression Model: Predicting Total Number of Dental Clinic Visits over a Decade
Predictor Variable

Unstandardized
Regression
Coefficient (B)

Standard Error

Standardized
Regression
Coefficient (β)

Significance
Value (p)

Gender

1.29

1.34

.12

.34

Age (years)

.10

.05

.25

.045

Years of Education

.19

.26

.09

.46

SF-FPQ Score

.04

.10

.06

.67

DFS Score

.002

.03

.01

.96

DBS Score

.007

.03

.23

.82

Note: For this model, R2 = .07, Adjusted R2 = -.003.
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Table 4
Regression Model: Predicting Extraction Procedures Performed over a Decade
Predictor Variable

Unstandardized
Regression
Coefficient (B)

Standard Error

Standardized
Regression
Coefficient (β)

Significance
Value (p)

Gender

-1.01

.83

-.15

.23

Age (years)

-.01

.03

-.06

.64

Years of Education

-.23

.16

-.17

.15

SF-FPQ Score

-.05

.06

-.11

.43

DFS Score

.02

.02

.17

.28

DBS Score

-.03

.02

-.25

.13

Note: For this model, R2 = .11, Adjusted R2 = .03.
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Table 5
Average Number of Cleanings, Restorative Procedures, and Extractions by Dental Care-Related
Fear Group
High Fear Group
M (SD)

Low Fear Group
M (SD)

t(78)

p

Cohen’s d

Cleanings

.05 (.3)

.5 (2.4)

1.28

.21

.29

Restorative Procedures

.5 (1.2)

1.4 (3.3)

1.51

.14

.34

Extractions

2.6 (3.9)

2.9 (3.1)

.38

.70

.08
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Table 6
Differences in Demographic and Psychosocial Variables between Patients who Received
Asymptomatic Care and Patients who did not
Received No
Cleaning
M (SD)

Received At Least
One Cleaning
M (SD)

t(78)

p

Cohen’s d

Age (years)

35.2 (13.4)

44.2 (16.5)

1.54

.13

.35

Years of Education

12.3 (2.5)

13.7 (1.4)

1.34

.18

.30

SF-FPQ Score

24.9 (5.8)

20.0 (5.8)

1.46

.15

.33

DFS Score

57.3 (26.6)

37.0 (23.2)

1.81

.07

.41

DBS Score

61.1 (28.8)

33.7 (4.0)

2.32

.02

.53
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Table 7
Differences in Demographic and Psychosocial Variables between Patients who Received at least
one Restorative Procedure and Patients who did not
Received No
Restorations
M (SD)

Received At Least
One Restoration
M (SD)

t(78)

p

Cohen’s d

Age (years)

34.0 (13.5)

42.0 (13.1)

2.27

.03

.51

Years of Education

12.1 (2.6)

13.4 (1.9)

2.06

.04

.47

SF-FPQ Score

24.3 (7.7)

27.4 (8.8)

.51

.61

.12

DFS Score

55.4 (26.4)

57.0 (28.5)

.55

.58

.05

DBS Score

58.0 (27.6)

62.2 (32.4)

.22

.83

.13

PREDICTING EMERGENCY DENTAL CARE OVER A DECADE

49

Table 8
Differences in Demographic and Psychosocial Variables between Patients who Received at least
one Extraction and Patients who did not
Received No
Extractions
M (SD)

Received At Least
One Extraction
M (SD)

t(78)

p

Cohen’s d

Age (years)

35.1 (13.6)

36.2 (13.9)

.33

.74

.08

Years of Education

13.4 (2.2)

12.0 (2.5)

2.24

.03

.51

SF-FPQ Score

27.1 (8.5)

23.7 (7.6)

1.69

.10

.38

DFS Score

62.1 (27.8)

53.5 (26.2)

1.27

.21

.29

DBS Score

67.1 (33.5)

56.1 (26.5)

1.52

.13

.35
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Demographic and General Dental Information Questionnaire

Name (print):________________________________________ Date: ___________________
1. What is your gender?

Male

Female

2. What is your age?

________ years

3. What is your race/ethnicity?

White/Caucasian
Black/African American
Hispanic
Asian
Native American
Other: ___________________________

4. What is your marital status?

Single
Married
Live-in partner

5. Number of years of education?

_________________________________
(For example, High School Diploma = 12 years,
College Degree = 16 years)

6. What is your job or occupation?

_________________________________

7. What is your current job or
occupation status?

Working full time
Working part time
Looking for work – unemployed
Retired
Disabled – unable to work

8. How do you get to
dental appointments?

Have a car/truck/vehicle that I primarily or solely
use
Have a car/truck/vehicle that I share with a
spouse/partner
Borrow a car/truck/vehicle
Have a family member bring me
Have a friend bring me
Have a social services agency bring me
Other: ____________________________

Separated
Divorced
Widowed

50
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9. For the vehicle that gets you to
dental appointments, how
reliably does it run?

0
1
Very
Unreliable

4
Very
Reliable

10. What factors make it difficult for
you to schedule or attend dental
appointments?
(circle or list all that apply)

hard to get away from work
child care responsibilities
transportation hard to arrange
Other: ____________________________

11. How long since you last saw
a dentist?

6 months or less
6 months – 1 year
1 – 2 years
2 – 5 years
5 – 10 years
More than 10 years
Never saw a dentist

12. When you go to the dentist,
what typically gets you to go?

Regular cleaning and exam
Pain
Seeing a cavity or another problem in my mouth
Other: _____________________________

13. Do you presently have any
dental pain?

0
No
Pain

1

2

3

4
Severe
Pain

14. Have you ever had problems
with gagging during dental visits?

0
1
Never

2

3

4
Almost Always
or Always

15. If you have EVER had problems
with gagging during dental visits,
how severe have these problems
been?

0
1
Very
Mild

2

3

4
Very
Severe

16. If you have EVER had problems
with gagging during dental visits,
how often has gagging interrupted
the dental treatment?

0
1
Never

2

3

4
Almost Always
or Always

17. What triggers your gagging during ___________ ___________ ___________
dental visits? (list ALL that apply)
(For example, x-rays, impressions, fingers in your mouth, instruments in your mouth)
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18. Do you have problems with gagging 0
1
at times other than dental visits?
Never

2

3

19. If you have EVER had problems
0
1
with gagging at times other than
Very
dental visits, how severe have these Mild
problems been?

2

3

20. What triggers your gagging at
___________ ___________
these other times? (list ALL
that apply)
(For example, brushing your teeth, eating certain foods)

52
4
Almost Always
or Always
4
Very
Severe

___________
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Appendix B
Dental Fear Survey
INSTRUCTIONS: The items in this questionnaire refer to various situations, feelings, and
reactions related to dental work. Please rate your feeling or reaction on these items by using the
following scales. Fill in the appropriate circle which most closely corresponds to your reaction.

1. Has fear of dental work ever caused you
to put off making an appointment?
2. Has fear of dental work ever caused you
__to cancel or not appear for an
__appointment?

Never

Once or
twice

A few
times

Often

Nearly
every time

○

○

○

○

○

○

○

○

○

○

When having dental work done:
Not At All A little Somewhat Much Very much
3. My muscles become tense…
4. My breathing rate increases…
5. I perspire…
6. I feel nauseated and sick to my
stomach…
7. My heart beats faster…

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○

○

○

○

○

Following is a list of things, and situations that many people mention as being somewhat anxiety
or fear producing. Please rate how much fear, anxiety, or unpleasantness each of them causes
you. (If it helps, try to imagine yourself in each of these situations and describe what your
common reaction is.)

8. Making an appointment for dentistry.
9. Approaching the dentist’s office.
10. Sitting in the waiting room.
11. Being seated in the dental chair.
12. The smell of the dentist’s office.
13. Seeing the dentist walk in.
14. Seeing the anesthetic needle.
15. Feeling the needle injected.

Not At
All

A
little

○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○

Somewhat Much

○
○
○
○
○
○
○
○

○
○
○
○
○
○
○
○

Very
much

○
○
○
○
○
○
○
○
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16. Seeing the drill.
17. Hearing the drill.
18. Feeling the vibrations of the drill.
19. Having your teeth cleaned.
20. All things considered, how fearful are you
___of having dental work done?

○
○
○
○
○

○
○
○
○
○
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○
○
○
○
○

○
○
○
○
○

○
○
○
○
○
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Appendix C
Fear of Pain Questionnaire
INSTURCTIONS: The items listed below describe painful experiences. Please look at each item
and think about how FEARFUL you are of experiencing the PAIN associated with each item. If
you have never experienced the PAIN of a particular item, please answer on the basis of how
FEARFUL you expect you would be if you had such an experience. Fill in one circle for each
item below to rate your FEAR OF PAIN in relation to each event.

1. Being in an automobile accident.
2. Biting your tongue while eating.
3. Breaking your arm.
4. Cutting your tongue licking an
envelope.
5. Having a heavy object hit you in the
head.
6. Breaking your leg.
7. Hitting a sensitive bone in your
elbow – your “funny bone.”
8. Having a blood sample drawn with a
hypodermic needle.
9. Having someone slam a heavy car
door on your hand.
10. Falling down a flight of concrete
stairs.
11. Receiving an injection in your arm.
12. Burning your fingers with a match.
13. Breaking your neck.
14. Receiving an injection in your
hip/buttocks.
15. Having a deep splinter in the sole of
your foot probed and removed with
tweezers.
16. Having an eye doctor remove a
foreign particle stuck in your eye.
17. Receiving an injection in your
mouth.
18. Being burned on your face by a lit
cigarette.
19. Getting a paper-cut on your finger.

Not At
All

A
Little

A Fair
Amount

Very
Much

Extreme

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○

○

○

○

○

○
○

○
○

○
○

○
○

○
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○
○
○
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○
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20. Receiving stitches in your lip.
21. Having a foot doctor remove a wart
from your foot with a sharp
instrument.
22. Cutting yourself while shaving with
___a sharp razor.
23. Gulping a hot drink before it has
cooled.
24. Getting strong soap in both your
eyes while bathing or showering.
25. Having a terminal illness that
causes you daily pain.
26. Having a tooth pulled.
27. Vomiting repeatedly because of
food poisoning.
28. Having sand or dust blow into
your eyes.
29. Having one of your teeth drilled.
30. Having a muscle cramp.
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○
○

○
○

○
○

○
○

○
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○
○

○
○

○
○

○
○

○
○

○

○

○

○

○

○
○

○
○

○
○

○
○

○
○
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Appendix D
Dental Beliefs Scale
The items in this questionnaire refer to various situations, feelings, and reactions related to dental
work. Please rate your feelings or beliefs on these items by circling the number (1, 2, 3, 4, or 5)
of the category which most closely corresponds to your feelings about dentistry in general.

1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

11.

12.
13.
14.
15.

16.

I am concerned that dentists recommend
work that is not really needed.
I believe dentists say/do things to withhold
information from me.
I worry if the dentist is technically
competent and is doing quality work.
I have had dentists say one thing and do
another.
I am concerned that dentists provide all
the information I need to make good
decisions.
Dentists don’t seem to care that patients
sometimes need a rest.
I’ve had dentists seem reluctant to correct
work unsatisfactory to me.
When a dentist seems in a hurry I worry
that I’m not getting good care.
I am concerned that the dentist is not
really looking out for my best interests.
Dentists focus too much on getting the job
done and not enough on the patients
comfort.
I’m concerned that dentists might not be
skilled enough to deal with my fears or
dental problems.
I feel dentists do not provide clear
explanations.
I am concerned that dentists do not like to
take the time to really talk to patients.
I feel uncomfortable asking questions.
Dental professionals say things to make
me feel guilty about the way I care for my
teeth.
I am concerned that dentists will not take
my worries (fears) about dentistry
seriously.

Never Once or
Twice
1
2

A Few
Times
3

Often Nearly
Always
4
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5
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17. I am concerned that dentists will put me
down (make light of my fears).
18. I am concerned that dentists do not like it
when a patient makes a request.
19. I am concerned that dental personnel will
embarrass me over the condition of my
teeth.
20. I believe that dentists don’t have enough
empathy for what it is really like to be a
patient.
21. When I am in the chair I don’t feel like I
can stop the appointment for a rest if I feel
the need.
22. Dentists don’t seem to notice that patients
sometimes need a rest.
23. Once I am in the chair I feel helpless (that
things are out of my control).
24. If I were to indicate that it hurts, I think
that the dentist would be reluctant to stop
and try to correct the problem.
25. I have had dentists not believe me when I
said I felt pain.
26. Dentists often seem in a hurry, so I feel
rushed.
27. I am concerned that the dentist will do
what he wants and not really listen to me
while I’m in the chair.
28. Being overwhelmed by the amount of
work needed (all the bad news) could be
enough to keep me from beginning
treatment.
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Appendix E
Chart Abstraction Form
Participant name: __________________________________

ID: ________________

Address: _________________________________________

DOB: ______________

Date of study visit: ________________________________

Pan Available: Y

Current tobacco use: Y N

Amount: ___________

Previous tobacco use: Y

N

N

Medications:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Mental health concerns:
______________________________________________________________________________
______________________________________________________________________________
Previous problems with/during dental care:
______________________________________________________________________________
______________________________________________________________________________

Visit # _______
Date

Stated Reason

Pain Rating

Diagnosis

# Teeth (Pan)

Local
Anesthetic

Noted
Anxiety

Drugs
Prescribed

Back for Dry
Socket?

Procedure
(Tooth #)

Notes (including change of address):
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Visit # _______
Date

Stated Reason

Pain Rating

Diagnosis

# Teeth (Pan)

Local
Anesthetic

Noted
Anxiety

Drugs
Prescribed

Back for Dry
Socket?

Procedure
(Tooth #)

Notes (including change of address):
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Visit # _______
Date

Stated Reason

Pain Rating

Diagnosis

# Teeth (Pan)

Local
Anesthetic

Noted
Anxiety

Drugs
Prescribed

Back for Dry
Socket?

Procedure
(Tooth #)

Notes (including change of address):
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix F
Chart Abstraction Summary
Participant name: ____________________________________

ID: ____________________

Date of study visit: __________________________________

Pan Available: Y

Current tobacco use: Y N

Amount: ________________

Previous tobacco use: Y

N

N

Psychotropic Medications:
______________________________________________________________________________
Mental health concerns:
______________________________________________________________________________
Previous problems with/during dental care:
______________________________________________________________________________
MISC:
______________________________________________________________________________
______________________________________________________________________________
Appointment/Procedure History:
Cleanings
Restorations
Extractions
Appliance Visits
Other Procedures
Total Visits
Missed Appointments

Most Recent Visit Date: ________________

Notes about last visit: __________________

Number of Teeth:
______________________________________________________________________________
Pain Ratings:
______________________________________________________________________________

